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(54) PRODUCTION OF LIQUID CRYSTAL DISPLAY DEVICE AND APPARATUS FOR PRODUCING 
L I OU I D CRYSTAL D I SPLAY DEV I CE 

(57) Abstract : 

PURPOSE: To maintain the positioning accuracy 
to the extent of rough alignment and the 
uniform spacing between substrates and to 
suppress the degradation in a voltage holding 
rate in process for production of the liquid 
crystal display device using a drop injecting 
method of dropping liquid crystals on one 
transparent substrate in a reduced pressure 
atmosphere, then superposing another 
transparent substrate and sealing liquid 
crystals between them. 

CONSTITUTION: This process has a stage- for 
forming an adhesive material 2 to an annular 
form in a region on the outer side of a d i sp 
y^^rrir^r^ r>n "hi^o -F i »- c-H + r an r t substrate 1, 
stage for selectively irradiating the inner 
peripheral surface of the annular adhesive 

material 2 with UV rays and curing the . ^ _ 

irradiated regions, a stage for dropping the 

liquid crystals 3 to the first transparent substrate 1 in the region enclosed by 
the adhesive material 2. a stage for superposing the first transparent subsrrate 
1 and the second transparent 4 on each other in the reduced pressure atmosphere 
and hermetically sealing the spacing enclosed by the adhesive material 2 between 
the first transparent substrate 1 and the second transparent substrate 4 by the 
adhesive material 2 and a stage for curing the adhesive material 2 by 
irradiating the entire adhesive material with the UV rays. 
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(2) 



8- 190099 



tern 2 (Dm^^M^(Dm(Dmt^^mU^-&^nrz.m^^m 
g^^t3i±rc^. mmm^U(D±^\z^^'^^mMvr 

m(Dmwzm i (Dm^u^m^izm^-t^umt.. 
m 1 (omm^<D^^mmzMft:^r^ ^ o \zm 2 (om^m 
^± -vh^ xm:7h^^(^^^wws,\z'^ 2 (Dm^i^^m 

±tc?^^ erf^TT ^ X^ ch. 

m^-^t^-lt. MI2mi^^^l^Sl^i:MI5^2 0^P^*t^ 
^ 1 2 0 mitToX^ t > 

u^wMx^xmt-^'^. mt^mi(om^^w&tim^^2 

«5co^^{c^^^^^t^{c?^^T^X^>i. 
^^r^T-rax^i:. 

2cD^0^^l^^mta'^t>it. «rl2m 1 cO^l^g^^iffllB 

cJ: 0 r ^ xe i: . 
mrfSm 1 CD^0.^S^ch'mIfSm2 (7)^H^S^<0^i^;:-r^fi: 

\z. m^mmm\z?f^9^u^m^\^xw^^^^:Lmt.^ 
4 ] ttriB^ 1 <Dmmm&<omi^mmz\tti ^ 
0, mt^Wr 2 (Dmmm^o:>m^^m^z\t}^FBmmm'^ h 



m^-f^ z. t t,-r^m^m 1 TirSit*^ e ov^-r 

mmM^<D—'^^ti^^t'^^oizmt^m 1 

lem 1 <Dmm&&<^m'^:ri:^^t.mmwmmz^^^^m 

^^l#^0±^;iMfBm2c^^?gS^«r®i^T, MIB 

•^^^^I^Tc1^. mrfB^2<D^9^S^^tiff3^1^^^ 

SO 7 (D\^^'m^^^Zt^®<DmFB^^^M<DWM.:^^o 

[it^^ 1 0 ] MIB^ 1 X{-^^ 2 C0^9J£^g(^^^^ 

^tc^l^T'5M32M^{cttrfB^^M^<3073 ^—y^r\^^ 
<D^mmmz^z^xj'm(DtJ^—y^j\^^^^^^^^'c 

\zt^m<Dm¥B^^^Mo:>m^yj^o 
[^^jg 11] ^1 (DmmmwL^m 2 commm^(om 

m^mmmp^izmt^ntLmt^m 1 xi'^tfrfB^ 2 cd^h^^ 
scrab. mmmi:^\tm%^m2<Dmmmmziix^^ 

[it^^l 2] BrrfB;^f>^^AatimrtB5a^^cof^^JE 
[0 0 0 1] 

'SLum^^7^^m,<D^it^m:\zm\^. ^\zm\^<'^^^ 

5(5 :^c^SE^^^€:m7a^t:;irTfSrE€:=7.ATa 
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(3) 

3 

CO 0 0 2} 

^m\z^^MT&xmzz>\^^xmm^^m.iyi^7!}^^nm 
-r^o fsi^. 112 2 (a) \tmm (b) (OG-Gmmm 

[0 0 0 3] ^f. Ill 9cD:7a— hcD7.5^*> >^ i^? 

PIT. :^y7.u^f}^^u^mmm^±\z. m^B^^A 

— -D(D}^^B^7S^r^^-)V^Z'Di'^T 2^(Dmm^^'^^M 
^<D—:a(Dm^^M^C0^m\Z{tTFT (Thin Film 
Transistor) * KW-fWN^X^-f V, hAX^O 

(#) . G (j^) . B (W) (O^'y-y^ )V^t:m^ 
^(D-LiC^BJ^cC I TO (Indiim Tin Oxide) mt-^^ 

[0 0 0 4] X7-y':/F 2X\ tfts^. cf 
m^(o^mizm^'^nrcmi^m^^}::>^^MT^. 

;5o ;inttTFT£IS<hCFS*sihcorBl{CfigS€:i5^/i:-r 

^B^mxT^^mmi^^mts^o\zcFm^<Dm:mizm 

[0 0 0 5] ;k\Z. XJ-VfF 5T-CFS^S®0>^— 5^? 
T^P 6TTFTS*^a:CFg^<h<Ol^:^«:(S2 0 (C^l" 
^. ^^/i-C, XT^^yT^P 7TTFTS^i:CFS^C0a 

<lniS-roX5gT^ao ?g^^^TFTS^^:CFS^<^ 

[0 0 0 6] dOX^Tli. ^•r^MtC>'-;i-«3 2 7)^ 
f^^^n, ^^ 3 3 75>t»T^nfeCFS«3 1)9^^2 0 ^ 

^-r ^ ;:3:^sj^ ^- >^ s T CO ± ic M ^ no , 
-:35-. TFT*^3 4{iia2 otc^rsap^ic^A^ 

n. 02 1 (a) lz^-rc]:^lr^it=P.SU(C<i:o"r^l# 
$ns. :^tc:!a2 0cD»m^4 2?:?^^^. g^^a4i;6^ 
'=)S^f?^^n^^ia:{Cci:0. ^gF^<7>j2L^4 0 tJ^M 
S^|[|lC^i:oo ;^ViTTFTSS3 4^^'!^2 1 (a) 
^■r<k 3 CC FS«3 3 tc5P^i^i3UTiEM^n;^c<7)'^tC, 
l^ia (b) l:::^-rci:^lcCFS^3 liJc^T^iroo 
^O^, ^2 0iC:^-rcl:^7S:JE^:ir4 3TTFTSS3 



#1^318 - 1 9 0 0 9 9 

4 

[0 0 0 7] '^^^^X. Xv^v^F ^X'^^'^ii^tZ.^ntr^ 
S^SS^X^'^'tC^CDUx TFT^^S 4,cCF^^ 
3 Z(D^^^^i)'^^^-T^^o\zm^U^m'^^^'3 

(a) . (b) ^c^Tct-pics/— ju^j 3 2-es^nfc^ 

:y >^P %Xiy-)VUZ 2\zm^Wt-^mm\^XZ.t\^'^± 
tC^-fb^ltT. TFTS^3 4<hCF^«3 l^^^f 

[0 0 0 8] 

^. S-r^lfd. ^ 1 90X7^«yyP 7tr:^-rm'8"^«^ 
X5gT. ^2 1 (a) , (b) tC^-r^^iC. TFTS 
Ik3 4^CFg1S3 i (^iiiC^T^-liTv^-?). ClOfc 
56. T F TgS 3 4 C F Stg 3 1 OfiM-^tP-arTJ^-fn 

[0 0 0 9] ^2IC. ^KD^-^-^XigTl^, -^CDai^2 
0 tC^r j: ^ 4 3 TT F TS^ 3 4 E> 

5nBET-o?!>«> EE^g&«4 SOjaeMco^:^ 

i£^{Cci:OJ[2:i'^TFTg^3 4 CD^MiCJE:^ ^i^— (CjlQ 

ofcO. TFT^:K3 4iCFS^3 ICD^PaWi^-tC 

[0 0 1 0} 113 tc, ^rB<h7^®YfccD>— 

^lxTl'^'0 3&^=£^"f"fifiT^oT. ^2 5 (a) , (b) 
CO 

B/AX 10 0 (%) 
-e^^n^MTa&o, ±^-rAtiia2 5 (a) 

[0 0 1 1] i^2 3, 2A.\t.. W.^utLy^W.\\:.<r:>'^ 

—yVUt^^y^XX^'^'olt.VkSz. -^—)vmzm9VU^WM 

t.(Dm^^^'r^^yx^^o m2 siz^r^o^z. ^ 

^ (->— ;i'®<i: 0 2 5 mm) . ;ia5^ <fc 0 

10mm) cDl^rncoS^Ttj. ^^^^^.W LJ^c^fr^W 

iiAoict^eoT. ^(Dms.uwmizi^T^^^sn^^ ^ 
iz z^-)i^jRmx(DiS:T^tmmx\ 2 ~ 4 %mm(oi&Tf)^ 
^mx€^. 
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[0 0 12] ^fc. m2 4}^tmm(Dmm.:^mx-m^a^m 
x*m^mFB^7jk/'^^-)i^^ 10 0 ommw^miyrzm^com 

(~>-;USci:0 2 5 mm) ®2 4 tc^fcfc 

CO 0 1 3] £-^±132 3. ia2 4lC^fcfc'5tr. ^^^^ 

CO 0 1 4) ^^mt:i<D^^f3:mm\zm^x7s:'^nrc 

CO 0 1 5] 

m^m^zm^^^^M^mzmmi^x. mmm^^^w^^ 
mm^±\zmFB^mT'r<>jimi. m&^mm.p^'VTs^ 

rB^(Dm!mmmuxm^nrc.mrBi^mnmmu\z^omt 

<Dn^^r^^m^^t>^rc^^^ mt^^mit<o±mzm^r 

^m¥B^fr:mm(Dmm.-j7m\z^':^xm^'^ti. m2\z. 
m 1 (Dm^MB^±x^'z>xm^m^(DS^m(ommzm 1 
ommtt^mmzm^r^jimh. m\(omm-^(DT^^ 
mmz^^sr^^ o \zn 2 (Dmrnw^.^.x-^-o r^^^ 

w^%\<r:>^mnt.m%^m2(7:>^mmz^^^^^. 

^i£^S^4^T'|tIf2mi C0^5Jg^i:^2CD^B.! 

t^rtB^l<DSI?gSfe<hmrl2^2(Z>ig 

B^^^cDrBToMiam 1 'Blxs^ 2 ois^M-cs^n^.^Pai 

^MIBmiS:Z^^2(7>if^:^irJ:D^Mr'5xet. t(r 
IB^ 1 <D^H.^g^(htfrfBm 2 co^^S^o^j^^-r 

itiiE^ 1 :&a^Baism 2 (Dmmmz^^u 

^ 1^ S « ^ g ^ r X § <h ^ ^ r ^ C <h ^ ^ <h T -5 ?s 



(4) #^^8- 19 0 0 9 9 

0 

^cpTX^-if ^:fMxXMlB^ 1 <?:>^?^g1S<hm 2 

i§s>^SS <r> <r> t9i3jg^*t TS ^ ntcMfii Ml Bi^ ^« 

. J: 0 ^itt-^xe^> MfBm 1 cD^s^S^aimffB^ 2 

T^-fb $ -t^ 5 X^ ^ ^ o C i: ^ #ii T ^ ^S^a^^ 

T h U ^ X75^^J^6E$nT^ ^3 . mrlBm 2 CO^^^S^^CO^ 
Wm-^nx^^^z. h ^^n.t.'t^% 1 T^^H 3 (OW^<r> 
^tl, ^ 5 iC. MIB^ 1 XllmifB^ 2 O^B^^^co^^ 

fC. «ff3?^^<^J£:*^Dji^^jie.i^^tfrfBdi«|5H, MI3 

^ 1 Xi'lttlfBm 2 (Z>S5^S1ScDffjfB^^M^{::?^5£T^ 
7 - :7 ^ i: t^?]^^^ nx ^ c ^#1^ 

^r^^ 5 <D^B^{clBiftO^^^^^®coSit:^fetc J: 

-oxm^^tl. %1\Z. mr^^^^tcD^^^^OF^MM 

iBm 1 xiittriB^ 2 o^^gs^jitc . ws^-r :t>^mm 
(D\^^mmz$^m(om¥Bm^mm(Dmm.':&m\z^^xm 

30 ^^n> ^8IC. MiSmi cOigHjS^g CD— §5,^5513^2 

(Dmmmw.dy—w^h-^^mt ^^o\zmt^W: i <z)^H>gs^ 

i:t&fSm2cO^0JS^corH^{C7v<-1^-^^^^Ayfcm. tu 
i3X^~1^S^^^bX^ 1 co^B^^^S^h^ 2 O^BJS 

m 1 7^^^ 7 <D^|gcOl.iTmMCtBm<7>?^^^^^SO 

m^m^^^mmtsm^m^<^^m<omm\zms:(D'f\ 

IB^I^getC^jt^^ilU. ^S:it:i:C0JLlzitffB^2iD^ 
40 n^m^'tm.^X. Mic^^J:^^T$i±. mil3B2 0S 

mmco&m.'jjmz^'Dxm^'^ri. ^lot-. sjib^i 

xiiirrfE^ 2 <D^^Am^(D^yr^mmz^i&t^mmM.^ 
\z m^^^^^(Dti "p—y^ coia^Mjy icico 

m 1 Tj^W^ 9 0^l^<DVirn;&MCi3®0?gSg^^®^ 

©3i:^^tc*i:oT^^$n. ^1 i\z. mKDmmmWL 
ii^2(Dmm&^(omtz'^io^^rroiBtmMt. m^^ 
50 mmn\zmii>''nt:Lmi^m \ yLitmi^n 2 (Dm^^mmzm 
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T C n e: iJD S T a X ^ X P ^ ^ i ^ ci: T ^ 
[0 0 16] 

miiw. ^i<7:)^Bjg^{c^^^nfc^^^coie^4^ 

[0 0 17] ^rc. ^10^BJ^^i:m2CDMB^S^lC a? 

<xhmmmm±f£(Dx. ^BMm^tmmu<7:>i^^\ztt _ 
c 0 0 1 8 ] ^ 2 tc. 7Rmt<Dm^tt^ifnyxm i cos 

B^S««!::^2C0^5g£^^a^'S't)itfc^. 

FBhf}m'r^m^z. mmmzm^^^mML^xm^^'^ 

\,^rz^^FB<of^^^^u-r^^t.^^x^. t^^Bf^m^z^-D 
f)^'^mizfsi^. 

[0019] ^ 3 {c. mi 2 (;DS0^a^co:S7i^M 

mz. m^B<Dij:f}^r)mm^j^^'^^^^^^^^'^^^^^ 
r^mz^K}mix\tm2(Dm^^m^mo:>mm^m< 
fs^^Tz^. }^^BTi}^m^tiizmr^^x(Dmm^^^<^^ 
ox. tsmuhWL^tf)^m'r^mi\z. mmmzm^u^ 

5B|tLT^<fcH-tt^ C t ^^B\Zno Z. ^i)^'^m\Zf3i 

mz. dhmhLx^i:x^tm2(Dm^^mwL<D^^m 

m.^zm^'t otl ^ - 7 JUS V:^^ C t iZ 50 



, — - ■> — ^ 1 — r- Jk-f*?; oi>fr /i^ -i: ^ 
[0 0 2 0] ^4{C. I^^I^OJ^^Xfii^COJ^g^lI^^-C^ 

oT. ^mU(D^^^mzmt^r^^^<^^ i xt^^2 

o, ^(Dtzib. ^m^t:^¥Bto:>Ki^-^\z^^om¥H^\z 

-^Wi^ ^>i)^^±iyX^mm.^n^tz^^ '^m-i^y^^ 
iv\^tdmnMM(0^)—'!7^nM'r^:zt:-mx'^^. c:n 

[0 0 2 1] ^ 5 tC. ^1 <D^^*^{3^ 2 

[0 0 2 2] m 6 (C, mi CDSB^^^t'iSI^<^7tXt3:^ 

^^m(o±^\zm2<Dmm&^^w.^x. ■^wM.^^y^ 
it. W.2 (Dmmmm^^ i <Dm.mmmzmt^'^t:>^x^^ 
^. z.<r>rz^. ^f'isb&M^to'^^vx^^^x^n^-^^ 

a. UT&^'fe. mm.t'^i^—)VM\z^mr^^^^^^^'>'^^ 
[0 0 2 3] m7\z. ^wimmizij^-y^j]^^^^^ 

\Z ^^^mi^(Dt! ^ — y-( OlB JijMlff \zvt -o XJ- 
B^ICm 1 CO^0^g^*^^ 2 <0^"BJ^;^(7)^^^^7^^ "^^l'^ 

rnr*). \t'rnrzt^o:>^'^'z:i^^(D7J^-y-cJus^<^ 
^t)i±ni^j:v>c ^oTz^. {tm'^t>-^-^^rzi!bo^^^ 
^fA^pys.<. mm^^^x^^^t^iz. ^^cDrzio(D 
mmmw,<D±mt<iiW^mz^'hmm^^(^^ 
j^n^^^i^^x^^. 

CO 0 2 4) m9c: :^^^M{Z'^'^m¥B^^smm<Dnm 

^m\z^^^x\t. mi(Dmmm^t.m2(Dmmm^^^ 

mxo t. \^xmm^p>io:>^^&^M'z::k%&\zm-rrzib(D 

[0 0 2 5] i^7.\t—mz^:^mzjEt}^:^i^i^^ ^^-z^ 
m^m^(^mm\zm<n^^^r^^^ m^^mmzmeif)^ 
^-Dtztvxh. mE,t!\t^-\zy3i^. cintccfco. m 
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[0 0 2 6} 

(1) ^Kommm 

(b) , ms (a) , (b) ^^mi^^Sif}^^^^'^^' 

^2 (b) \tmm (a) (DA'Ammmmx^^. 

[ 0 0 2 7} ^T. miCDX^y^F 1X\ t:^7.fSLE 

(#) , G (M) . B (W) tD;^7^"-:7^;U^^?^^T 
^y — y^)V-^li\zm^nU\'TO (Indium Tin Oxide) -3? 

[0 0 2 8} W> 2 0]gHJS^C7>^M(CT F T (Th 

iD Film Transistor) , KW>/N':^^^>> H^''* 

3TTFT^lR4^MtIX^— i^-S Pe:^*Too 
--1^SPI-1. mta'^t)$n/i:CFS«l ^TFTg^4 

tz^X^^o ^ 
[0 0 2 9} :;^iC. 7sy'y':fF4X. 13 2 (a) tC^t" 

5 mmeS^^'i^?:>C Fg^ I (Dmm^zm^mW 
^tmommti (T-4 7 0. :i:?g^/\'M) ^'^^f3i^>'- 

2 ^mmzm^-t^. >'—)i^U2\tm^\z^ 40 

r)WL^m\Z<^2zammm\Zf^^o 'j^\Z. 7.x:y:/P5 
X. 112 (a) , (b) \Z^^^^o\Z. CFS^ltCj^ 
&^ntcm'^o:>>'—)^ti 2 (K>P^m^M 2 AlC^^^^^^ 

m\zr^ i^Txz.<Dmm^'f')^:^7^^'t^) - z 

^ IC. 5 0 Cm J eScD^V^5^®S?^^^^^t"o. 

(0 0 3 0} T^T-^^'T'P 6T> >'-;U*^2Tffi 

^nrz^^p^<^CFS^ico^M{c?S^^?STTo. 



(jtsgip 8-190099 

ij^^t-^f^^^mizmxi^x. s^R^K^s^^T 

^3 (a) (C^Tcfc^iC. ^jE^S«'^^^TFT£^4 
tCFS^l <i:^^T>c^f«3^-&it^^ l^i^ (b) tC^T 
cfc^lC. CFg«l ci:TFTStg4$m^a'&t)it. 
jetc^itg-g-itf -So ^'§-7:>ircD^^t3:> ±50 Mm^g 

<i: # ^ < I> T >IU^ 2 y - >^ft--¥ 
I5;^lhb, CF^mi ^TFT^tg4CDrB1(7)?K^^i^Ai■ 
[0 0 3 1} ^V^T, S«^S<iPJEb, v'-;^*^2^ 

miyxmwj^(^^f^^zm¥B^^^T^. ^^\z. t.^tv^ 
T^) • cc^x^^MT, ?^T^nfc?^rB3ii->-;^*J 

;;^^,^;/p 1 OT. 5 0 0 Om Jm^<?DiifVi!t^<7)^^ 

v—^i/^f 2 tzeitt b T c n^'^±\zmc $ -tr T. T 

[0 0 3 2} \^Jcmm\^fz^o\z. ^^5^cD^ 1 co^5S 

m^m\z:f^j^zL7^mi^x\^^^<Dx. T.T-y^pio 
x%. ^mt<Diy-)\^ttiim¥Bii\t.m.m^iy^^^. 
tT^jmmmv. t^^^cD^mz^^mmm^rs.'^ri^z: 

[0 0 3 3] :i(DWM\t.. ^WZ^-:>Xhm^'^<l ^'^'^ 

^. ^mm(D^o\zr^m^ti/^^-)^<^'>-^^^^'^'^^ 

TCO^ 1 \ZmT. 



(0 0 3 4} 

mi] 



7" y + 




8 0 'C "C 1 0 0 0 "^fwi 

c%> 




98.0 


97. 0 




S6. 0 


94.0 



[0 0 3 5} i^:J3. ±iB<D^UCi3liT-^Vifc^^^^ZL 
1-4792 (^;L'^J^M) 'r^-r)T. iEf^^l-^JALS-214 (JS 

RS) T$>^- ^1 ic^ri^^tcctmi'. 
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(7) 

11 

CD mS^^Mmz O V i T i-^ 7* ' J =r :x T O/-^ ^Ji^t*- 

[0 0 3 6] &.±^vr^^z)\z. ^m^M<Dmmm\zm^ 
m^B^^^m<DmM^mz^n\^. m^^w^o^i^y^ 

(2) mSCD^^^J 

1 (7)X7^-;/:7'p i - P 3 Iz-DV^xltm I <D^m^it.m^ 
[0 0 3 7] {^1 CDT^-^ty^^P 4T, CFSIgl 

mtmo^mu (T-47.0. tf^^n.^'m 

iC^^tCJ^SJcU. ;i?^O^lC0v— 2 B<D?^^/'t:>^- 
> 1^ D/1 ^ - ><?^m 2 5 ^ T F T 4 (D 

[0 0 3 8] :k^^X. XT^^y^P 5(Z)7'U=^^TX§T 

\z^mmm\zi.x^^tzf)^^ :^mmmx\'tiy-jvii<D± 30 
2co^i2 c^^^-fb^^jcb, m2(Di^-)VU scorn 

[0 0 3 9] X^yZrVT^XnmKOm^mL 
R^CDX^^^MT. Xx^y:7-P 8TFTS^4chCFS 

TFTSS4 <hcFS^ 1 orB^<^Rir«i^^^"^'^- 

)V1^ 2 (OJ^fiS^^tcm 2 (Dzy-)VM 5 CO?^^^^^^- 
[0 0 4 0] ^om. mi CO^SS^s^itf^^COX^e:^ 

\z. :^^B^(DW. 2 <Dmmm\z^^^m^B^^^M<omM:^ 

^'t^<0^tS,^^^ TFTS«4CD^MlC^m2CDi/- 
m 2 CD 2 BS:IK 5 ^ffig-^^ L.TT F Tgfi 4 
[0 0 4 1] Z^COtzit. ^l<DMMMh^^\Z\^T. 
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[0 0 4 2] :^^M^JvC:feVjTi'd:^ 1 (D^Mv^L 

-;i/«5 t55^^^$na<z)-e> CFS^itc(^^v'-;^ 

5 (o^m<Dmm\zm9[-m^^M\^x^mt^m\zvx 

[0 0 4 3] i^i^s mi<omMmLwmz. mi, ^2 
o)i.-)v^2, bcD\^mmizjmi^izmir\^^^^mMi^x 
mMm^ ^ ^^m^mm izi^x^^^k ^^izvvz^v^ 

m \^^x'&moy^^^ zy—ji^^m^'t^ Li)^mx:^^ ^ 
t^ir^b. A^ji^^T^mzmi-tzmo^Tz^mz^k^^^ 

[0 0 4 4] (3) m3(^^nm 
^^-p-r, ^m^<Dms(Dm:Mmizm^^^B^^^^(^^ 
m:^^^zz)^^xm s (a) , (b) ^m^.i^rsii)^^^^ 

-r-5o {^5 (a) 13 5 (b) ii^MI^T. m 

5 (a) Umm (b) (DB-smwrmmx^^^ 
mi, m2(D^mm^^wt^^^\^'o^^x\^. mm^ 

[0 0 4 5] ^f, ^ l<DX-7^!y:/P 1 "C^^S*£J::t- 

mx. i:vTmw.^\t.mi<ommmLm^o:>jLUxwm 
•r^*^ c¥m^i(Dm.^^mztiy-y>()\^^'^^^^ 

zy-')\/i[^^mmS^^^^j^^i^^^''''^^ ^^^^ 
[0 0 4 6] z<Dh^. dbS^eA, 6 B7:?^?^^$nfc^ 

I TOK3&^67i^ig0>^m@7-^iSfS]^8 7^^*?^^^no 
1^5 (a) {-^-ri^-p^^di^S A, 9B7!?^'^CTKi 

fcfcU. x^^:;>^P5Co:/U=^^i^Ttrov^ril^l5§ 

[0 0 4 7] ^CoT. ?^FHr^^5^?^^[;'6im@i3:?SB^B<h 

^ ;/5^^^X(7)TFT?iSaA^;HC^±tC^gtrB^^*fT^M 

m¥Hm^\z^^m.m^n^<^^i^^i^^'^^^^'^^'^^^ 
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i^^ ^ i^-jVUizm-^miZdh^ 9 A. 9 B ^w-fxmm'z: 

CO 0 4 8] i&lT0^2lC. 1 4-f >5^C0i^SS^>^ 
ff-otz-hCDh OitS^fTc> 
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CO 0 5 0] JifBc7>« 2 IC^V^T^ I'^^c^S^im 

r-4792 C;^;^^® T^^T. iSf^Kv5:JALS-214 (J S 

u ^ tm^ u tz.mzm^nwM^n o tu^ ^Mt.mm^ 

W^if' 9 5 % tig < . Sfc 8 0 t:T 1 0 0 0 BtPa^^jg^ 

?i>^^9 8 %>Vi^i^V^m^^?#Urv^oCOtCltL.T. ^® 
^{C^n^MltU/cA-^^;i^Tti9 4 ^^T^TUTU^ 

CO 0 5 1} if^^(OmZ<onMm\Z^^WL^^7f:^m: 
o:>m.m./3^\tZ(D^^^Mm\^x^^^. Trs.t>-^. CF 

^lCi:0?^pST^» db^5A. 6BttR, G, B 

6 A, 6 B±iC^l^mm7^tXiafRlJK8 ^tM^J^^L-T 
MI-]i5t'iE£b?l59 A. 9B^?^^brVi^c 

[0 0 5 2} ZoVX^^9 A, 9B'f)m^^tirzm^ 
XO) C Fg^ 1 t T F 4 (Dm(D^^ y y'ltm 5 

(a) \zf^r^z>\zm<fSir). S^tCctoTitm^nrc 

CO 0 5 3] cntc^o. m^m^B^^mmcomi^^t^ 

±-r^:zti)^^m\zfs.^o fi^. tJ^-y-^ Ji^^^^zJz-D 
xm5x.^ri^&m<DAi^->^t^ mo (a) . (b) 
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%is5 (a) , (b) \z^r<^-ofs.n^-y<o^^9 

A, 9 B^J^^bfc^-&<hl^<ic7^a^^#To. 
CO 0 5 4} (4) m4(D^m 

!^TX. :^^m<D^4(D^t&mzm^^^B^7s^^^<^^ 

jt:^m\zz:>\^^xm7 (a), (b) . ms (a), 

(b) ^7 (a) . (b) . 

ms (a) \tmmmx^Ki. ms (b) \t^mmx^ 
138 (a) f^iHii^ (b) <DC-cmMmmx^^. 
u^. mi, ^2:^{tm3<DmmmtPim-r^wmzr:) 

[0 0 5 5] ^-f. mi(DXy^y:/P I'-P y ^X^^m 

"^(Dumx. m? (a) \z7r:-r<^o\z. miEwmm.^ 

X\ ^®-c'3T±:;c®gcnfcCF^^li?>— iSt-TF 

Tm^4(D—m^^i^T^^v\zmm(DrmVzm'^2mm<D 
8 (a) . (b) \z^r^^\z. mi2^t)^rcCFm^ 

I izTFT&^4<Dm(D—mm^ZX^—'^^l 1 ^^^-^ 
IZtSo 

[ 0 0 5 6 ] • Sfc. 1 , 4 (7)rap^tci-m©Tn}0^ 

^#75:Vici:^lc;^fi' K#l 0^^{'tT4D<o ;^v^T> 7. 
^-1^-lgl 1 ^ei:3^ffi3fcil#fe< a:. ^7 (b) tC^T 
J: ^ (CT F Tg^ 4 7ii^:gST-C F^^^ 1 ^.TM?^ 
^„ TFTS^R4cr)G3P^icfr5::^< F^l 0:0^ 

IS^^nrVi^OT. TFTS^4 7!ft7.-^-1t^l 1 

CO 0 5 7] i^±m.^Miyrz^o^z. :^^m<Dm4<Dm'm 
m\zm^m^^^mm<D&myjm\z^n\t. tftsis 
4<D—mt:CFmU 1 CO— 3a<h7:^^SToi:ptccn^)<^ 

r^1tCX^-~1t^l 1 ^SA.T:fe^^ cner^l^^ViTC 
FS^l (hTFTS^l €:m:faL'&:birrVi^. TFT^ 
IS ^ C F £ ^ J C M ^ i± CD S * ^ T ^ i± ^ c: <h frC 

z.(Dr=.^. cFm^i±.\zm^^nrci^-)i^^2\t.^^ 
^\ S^^T. CFm^i trFT^Wi4(Dm(D^'^y:^ 

CO 0 5 8] rSi^. ^mmmx\ty.-<''1rWLl 1 €:CF 
^?f^fe< C:<hTTFT^:K4^CFStRl tcmtS'&t) 

i^Tu^-o^i^t, 2^i^H^^5^n{cjs?)-r, ^8 (c) . 

(d) {z^-r^o^z. 2r::>cDX^-^^ilA, iiB 
^*fi^bTCFS^l ^:TFTg^4(^ra^^cS^C^T 

{1^9 (a) . (b) {C:^T;^^IC3::>C07.^<— tris i 
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1 A, -1 1 B, 11 C€*^cAyT^.#."e:S:^UTt>i^ 

(c) , (a) ^l^M^. 8 (d) , IS 9 (b) \'L 

^MI^TdbO. 138 (c) (d) OD-D^0fM 

{^TabO. ^9 (b) (a) <?3E-E^»fMiaT 

[ 0 0 5 9] ^fc. 

;i ^(COl^iTl^ 1 0. 1 1 e:#Bil^7i7j?^«^iJ^|^-r-o, t" 

^M.\zm^'^z2.. -^(Dmmizio^ k# i o *:iE^r^« 

FTS;K4C, CFS^IC, TFTSS4B. CFS 

;^iB. TF T^:S4A, C F 1 A ^ n 

T:feo, ^ne»c7>rB^tcii-en^'nx-^— itiRi 1 c, i 

IB, 11 A;&^S^^C^nTVi^. 
[ 0 0 6 0] ^TFTSS^CF^^{C^^T'S{Cl-^> 
^X^— 1 A, 1 1 B, 11 C^SI;7f^tZ§l#S 
<fcttT. il^<^S[^^^A-^;MC^i?S:-r'&ffiSCOTF 
TSS^. -rn^ntc^JoToCFS^JitC, M^Pb^T 

(5) ^scO^Jg^J 
:^S(CO</^TS 1 2 (a) — (c) e:#MbJ^}6^e,i52l^ 

[0 0 6 1] 1 cox^^^yT'P 1 -C^l^^^ifC 

m-r. T F TS:® 4 {-^^ 1 CD^S£^J<hl^^<^)X^T?^fi!c 

T^^^', C Fg^ 1 \zr:)^^^\t^(Dmm\zmm Y U /i/ 

?L1 HS:^frtT:J3<o ^^Vi-T. 13 1 C0X5^:y :/P 2 -P 
7^Tt^miC0^M^j(hl^^tOX§erMfc^tw. IMICD 
X^^'^T'P 8(DJa-^ir«7^X^-r. IS12 (a) tc^Ti: 
^®'&ST±OCFS1Sl <^C3R^{C7^^^nfc:^ 
< H?L 1 H{;:^lt^ 1 2 A, 12Be:MU. Z.(D1l\ZT 
FTS^4ewMroo c:<^^|igTflTFTS^4<hC 
F^^l <ii^2iiim^^c^rBl^tr§ILT:fe<o i^^. Si 1 

2 (a) tc(l^i#^12A, 12B^2:*:^U, 2:^^ 

[0 0 6 2] 'e<^^^ !3 1 2 (b) . (c) \Z^^^O 
\Z. 1 2 A, 1 2 B ^^>«? {CP5T$itTT F TS 

^4^CFSS1 tmt^^fD^^. ^CD^CD(Sl(7DXx 

^;^^?c^^fS^^^^©cD®3t:;^?^tc.^n{-f, CFg 

Si CDGS^lCTtf-f K7L1 H^T^fi^b. CintC^}##lH 
€:ilLT. ^^#lHC?5Jz{CTFTS-tR4e:^ML, ^ 



(9) 1#gg^8- 1 9 0 0 9 9 

1 H^#^{3l^THit^Ci:-eTFTSS4^CF 

[0 0 6 3] dofcae). i-^^m-tfy^'^i^x^^^x'^ 

i(? t:>D(C. !^13 (a) . (b) Jc^-Tcfc 3 tcC FSS 1 

(Drafgd-^K^ss 1 K^mi^vx. tcom^w^ 1 KIC^^ 

;^12A, 12B, 12C, 1 2D^3lLTiin^2S2iz 
0^.^^12A., 12B, i2C, i2DJiJCTFT« 
|^4^mgL.T. ^^^1 2 A. 12B, 1 2 C. 12 
D^I^Te-ti-TTFTSfe4 Fg^l 

l^^fc:3^jfe<hl^^{C. TFTS^4^CFSSl±{c:t0-:j 
a? [0 0 6 4] TFTg^£iCFg^(hcDre^(C> 

r^^^mnmz^r^mm^nxmf)^<n.^tz.eb. ^^rv 

[0 0 6 5] (.6) me^o^mm 

30 m.'yj&z'oy^^xmmti^mL^fzt^^^'^^'t^. fs.^s m 
i--^D(Dmmm^^^'9-^wwz'o\.^xn. mm^M 

4 <Di^—)v^m0Ss:^^x.mx\tim i — ^5 co^;fffi^j<h^ 

T^D. ^t'CFS1Sl(Z)*M(^>'--;i'l^e:J^fix:-r-<^^ 
T'U >^^^*^^3^'oMl 3 A (:^U:AP-400) 
[0 0 6 6] fl}<^tCLT. TFTSS4C0^®{C=b. CO 

u >^i^*^6/^^^i 3 B^j^^-r-^c ;in^o 

JK13A, 1 3B\±Wm\Zj:0m^l^. i^^tCDrz.^',^ 

3 0 ox:\zx3 o^m^iiitm^mT. ^a^^x. cfss 
i±{c?^^S;$nfcv^>:^'>:^u >^$it}-^^f3i^mi 3 

A±{C. ^^^®^bS!CDig^$^ (T-4 7 0. 

[0 0 6 7] ^1(7)7.7^'>':^P S-^P 1 O^T 

\tm 1 O^IS^ajchf^^OX^^^^T. 13 1 4 IZ^-TJ^O 

^ 50 T'P ScO-^#OlrcOX^Ti2, •^.-^< i:%TFT^-^4 
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1 3 Be:?^^bTVi^. 

[0 0 6 8] ZiCDtz^s ;W2of^i5t:i#^Ei''5pJ 

[0 0 6 9] iy^'>tiyf^)>^Mtf^^^<>^^^^—>^ 
: AP-400) Tb^^^Si^^^v"- .^l^^Jc^^^^^^^^^S 

^mzi^^\.tz.m¥B^7hn^)v<Dnm^w^t:. 

[0 0 7 0] 
1^3] 
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( %) 
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AP-400 
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[0 0 7 1] f^^. JilBcD^3(c:JDVir^l'i7c?^^tm 
1-4792 (;'^;Ui7S) T^-^T. iBfSl^l-3:JALS-214 ( J S 

R®) r^-So ^z\Z7r-'r^^^\z^ri\-z. 'y^i^tiv:^ 

;t 8 0 -CT 1 0 0 ^nmwi^^(r>n&^wmz'D^^^x\t. 
n^^u^i.it^3^co^et^^^/^^;w^9 4%^T-{gTL 



(7) ^7C0^^?S^J 
jgjlTT. *^0J(;:>m7co^SS^Jtc^^i^FBS^SScoM 

{■t. {gl(7)X5"';/yP 7C0*^^^X^t. XT^-yT'P 
8<75m^-t2^xm-C^C.^^a^O'^t>i±^@-C^^. CFg 

i6? n7<t^':iM\zWM^tv^. 

[0 0 7 3] i^mMm\z^^^^^7h^^<^Wi'B.m.m. 

[31 StC^TctPlC. 5[im^2 0. ^^#2 1, §^ 
^.Q2 2. U— i:7j«^2 3. U— 2 4S:^'^^§#ST 
^^T-i)- M^^2 OI^^CDF^gSTCFS^Kl iiTFT 

1 (horB^icisi^tenTVi^c gf^^2i^S"€. S^^a 

2 2 €:Mi;ri?[t^^2 0P^(Z5:^;^^Sf^T^;ii:t-<fc 
0> :5aL^^2 OF^^r^EE^tfe^lC-Too 

a? [0 0 7 4] ^fc. U-^#2 3^^U-:C7n2 4<h. 

> --^JQ^ ^> Pgm T o X ^ U — □ 2 4 b TJIL^^ 2 
OJ^frw^AT^. U-i7^2 3<i:U-tS7a24J3:'J-^ 

[0 0 7 5] JzfBC0?ig^B^^^^C0M3g^^^^V^^fg 

5^ mM^\t.nmz\^xm\<r:>7.^v':rv ^(OJM.^ 

f^«!lRl^{C?S^ 3 ^O^r^T^nXVioC FSfe 1 -i:. TF 
4 (h30^*(M 1 5 iC:^rS£ D -^tiJi^^^CO^^^ 2 0 

<nn^\z^K^ri^. cFSSi ti^®-^sT(^)±ic^ 

[0 0 7 6] i;^?:^^^. W^mM2 i*^li#. ^co^ic^tt 
«E>nfc^ia^CD^^7}^>7'tCci:":3T^S^2 0?!^^*^^^$ 

S^S=£5inTorr i:Lx/z« -rcD^. 1 C0Xt-'> v^P 8 

[0 0 7 7] ccoljnjEX^g-ets:. g^r-Wtr U-tJ7#2 3 

m.\znmn\z-n\^x^-^mzmti^mt\.. tfts^ 

4 0SM{Cjl<fT#^^Oc l^oT. ^n7)^*TFTS^4 
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[0 0 7 8] ^rc. i^1i{C:^fX^^Ui;tftlS€:T'SIi5 0 

(Dmm^mzB^ XV -^112 4 y)^mf^ $ nx c <h 

3{?t^l 5tC^r^g<hm?feoTl'io. ^1 6{C^rft&0 

^jajETolc}-^. 131 5ic^T^@<hf5)^tcU~- 

x^U-^?l2 4y&^^^5^:#•f^^^t'5C^T^^^ST'5o ceo 
gMT-^i. 13 1 6 ici^Tct 3 (c. u -i:7?L 2 4 7:?tv-;U' 

[0 0 7 9 ] rFTmw,4 tcFmmi(Dmm<Dmz 
}ft. Bmiy-)i^U2^i^-\zmj£r^z,^ttmwx^ 

^„ ;iCO^m:\ZXn\t. zy—)l'U2{zB^X7J7.^^^ 20 

mi s\z^'r^m:t,mmz. s^i. 4rB^co:^w>^<^ 
(8) mscD^ss^y 

[0 0 8 0] i^'^^m\z^.^^WB^7h'^w<T)mM'^w 

^\ l\Z7fCt^O\Z. 5nfS^2 0, SP^#2K ^ 
^□2 2. :^lc^U-i^*2 3 A, m2(DU-^#2 3 
B. miC0U-^n24A. ^2C0U--^a 2 4 B, S 
^S2 oJ^^wM-^ST^^Too i2.3S^2 0 li^Of*9 

7h(Dn^i^:y^ t.^%u 2 1 ^<7)rB^{ci^^te>n. 

2 1 ^§i#. g^^Q 2 2 e:51L;Tj5[!.S^2 Ol^CO:^f7.^ 
[0 0 8 1] %\(OV-C^^2 ZK\tV-^U2 4ACD 

^^{c^^tenx^o. ^ic^u-'^^2 3 A^§i< c 

-XVS{Ci:oTmg-a^STCD±tcS}$$ru :?&0®^ 

^2 op^<h^^^nT:feo. -ny.t^^^^^'^^tx^^^ 

^ D - X V S 3!l«#D^T^®^ S T CD±iCJim$ ntz T F 
[0 0 8 2] ^l(T)U-i:7^2 3Bl^U-^D24BO 
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^iCcfcO. ^S^^CO-llA-^^. ^2l^^2 OP^IiC^A^n 

|l|^^lCbTiaiCDX5"«yyP 1~P 6<0Xg^Mfc^ 
tr. ^ 1 COXT-!y:/P 7-t?> 2 ;O^^MlC?^^c? 

i^m 1 5 tc^-rft^0€r7:)i±^S(?:>^^^2 ocof^j^ic^g 

A^n. cFS^u^«ii^sTco±tc^®$n^. 

[0 0 8 3] TFTg^4^CFS^lJ:i(C^f^BBML. 

^(?:)*2^4^>7^tCcfcoTM3®^2 05&^-^^P^$n^. 
S^^-fsl^^^froT. HiM^^^^ S mTorr aibfCo ^ 
com. 1 C0X5"'>' 8 cnm#i^X^T. ^^^^tiT 
TTFTS^4^CF^^l±{r^gL'r. ^f^^^**: 

[0 0 8 4] d COiJumX^gTv^. ^rs'pviC^ 1 CO v — > 
#2 3A^^<^:#^ :^{^^<^;tfA4^>7'7:?^^'!ta:icn 
1 coU~^7a 2 4 A;J>ie>^coTcoiE^^ 
2 5 {CJ^-/'^JE:tfXR?:#^^ti-e>n, TFTS1S4;^?tC<0 
£^^^2 5 iC<^oTUaE$nTTFTg^4d^CFS« 

S^^^2 5 ^UDEU. -^£Dffi^^2 5TTFT£^4* 

:fe2 5(DiiMtcn5c#Wt^>n'2)<h, -^<7);^XtliE^« 2 

COl^-^JE:^TTFTS^4€:Jni£-ro<0ir> 
5^i:S7^0. TFTg^4,hCFg^l 

[0 0 8 5] cnic^o. cne><7)S^cDrsiTiKrH75^'i^ 

^f^Ji^iro c i:;^>^oT titers: 

(9)^9 (D^mm 

^Tx. ^mmo^^ 9 <Dmmm\zm^mFB^7r:mm<Dm: 

j^z^^iz-D^^xmi 8 (a) , (b) ^^mvr^^^^m 

0^T^o mi-^8(D^SS^J<t:#^jl-r^^:^{Ct? 

[0 0 8 6] ^-f. 13 1 CDXT^-yT'P 1 ll^Xf^d 
i^>^73:S6^T^?^^£T'5>X^-e, TFT^S4ig9CDSUXtt 

mi<Dnmmtmmx^^t^. cFm^.i\ztiy—y'^ 
ji'^^j^^-r^umx. mi 8 (b) ^ZTjk-r^o^zm^ 

:h(Dtmmz&7f:m^cR\zmmr^mmmm\z^. ^ 

[0 0 8 7] 2^^^<7)^9 CD^^^J{C'^<)fS^^^^S 
coMii;^?^t::i:nt^. 13 18 (a) . (b) \Z7r^f<^o 
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<D7J V — y^, Jl^ (D^^m^^Zvc^ X=rim<Dtl ^ — > 
[0 0 8 8] 

^^m<D^m.i5mz^n\^. w,i(^m.mmmzi^wL-^ti 
tz.m^o>i^^^<onm^m\z=^^f^9\-mt^miRmzmm 

m 2 <7)m^^^^<Dm<^mB^izmt-^p^tii^BBtiSM^^ 
(DKmiz^^m.¥BmSk^^±'r^^^^^X'^^o cn\z 

h^:^h<D^T^M^i't^z.iz7i)^'pjmizyz^. ^fc> m 

[0 0 8 9] ^tc. mi ommm^^^ 2 <Dm^^mmz 20 
vr^w,^ t^7itim±^^m'^'i^xm 1 (Dmmm^tw, 2 

2 <Dmms^m±<^mmi^^^^^^^z^^. 

[0 0 9 0] mz. ^m^m^mU'tim'Xm 1 o^^j 

tfjmr^mz. i^mmzm^m^mmi^xwit^^x 

\zr^^i^h\Z. ^mi\:<^^mtthm^^mi^. 30 

^WL^Bn7rim,m<om£^n^'^^^T\^x. ^co^^(z>^ 
mzts.^. 

[0 0 9 1] mZs mi Xl-^m 2 C^S9^S«(^S7js^® 
\Z. ?eE^CDJ[£7)^03^=&si6irodbBiS^?^^-roil<htw 

hr>xmm^\zm^^^^^M\^xmt'k^^^t.7}^'^im 40 
\zu^. ^Tz. mmu(D^^mM<op^Mmmx$>-:^x. 
mmu(Dm0^mmzmm-r^mi^(Dm 1 xi-^rn 2 co^?^ 

[0 0 9 2] ca>fc8?). i$^*ti:?SB^Hi:©Sl5^ICcJ:0 

m¥B^\z±c^'sjW}'i:ty^it\^rzW^m^<DU—^'^ 
;?"-jfr-o«^ o 1 (Dm^^m^tm 2 <Dm^/MW. so 
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[0 0 9 3] ^ i O^^S^iiiilC^^/vXvd: 

it. m 2 <D^Hjs^s:m 1 a^m^n&mzmt^'^t>^x\^-^ 

[0 0 9 4] Mic. ^7r^m.mzt!^-y^ )v^^m^'t 
^^^\z. m^B^mmmioy^^mmzmm-^mmM^ 
\z h^7f:mm(Dti (DW.nmmz^'D x=f^m 

tc. m^<Drzi^(Dmm^^<D±mn:^W}\z^^i^^it^ 

[0 0 9 5] ^/c. ^^B^vdwo^S^^^^S^^^it^ 

^7.^^^n^f^:^7.mxci'!^''mnsnx^^^. :^7.m 

- D T ^ T -5 e: <h T # -6 . 
[0 0 9 6] CCOfceo. liniE;^/&^*i^— iC/^cCO. ^IS:^' 

[SracOf©*7S:15S5J] 

[{^ 1 ] ^^^coW> 1 co^JgMic:^o?ga^^S^<^M 
m:^m^mmr^yo-y^^r-hx^^. 
m 2 ] 2^^?^com 1 <DmMm\zm^m^Bm7s^^m(om 

m 3 ] ^^m<Dm 1 <DmMmz^.^&^Bm7r:&m(DM 

[^4] j^^^<Dm2<D^mm\zm^m^^7p:^^<om: 
mj/jm^mm-r^mx^^o 

[^5] 2p:%§^(DS3CO^iSM{C#.o?l^^^^^a<^S 

me] :^mB^(Dm3CDmmm\z^^^^^^^^^^<^^ 

ms] :^mm<D^^<Dm^mzm^m¥B^7r:&M<omi 
m9] :^^m<Dm^(Dmmm\zm^^^FB^^s^<o^ 

[lai 0) ^^5^COm4<^^SS^J»C'^a^^^^^®^ 

m^')5&^^^^'r^m^mx^^. 



(13) 
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